Age-related differences in experimental stroke: possible involvement of mitochondrial dysfunction and oxidative damage.
Age is the single most important risk factor for cerebral stroke. Unfortunately, the effect of age on ischemic brain damage is less clear. In this study, we sought to examine the potential influence of aging on the histologic and functional outcomes after ischemia. Juvenile (4 weeks of age), young adult (4 months of age), mid-aged (11-12 months of age), and aged (18-19 months of age) mice were subjected to transient middle cerebral artery occlusion. There was no remarkable difference of infarct volume on postoperative days 1 and 3. However, on postoperative day 7, aged mice exhibited significantly worsened infarct volume compared with juvenile and young mice. Intriguingly, the increase of infarct volume was most prominent in the striatal area rather than in cortex. Accordingly, aged mice displayed a slower and incomplete functional recovery after stroke. We further evaluated the effects of aging on the oxidative damage and mitochondrial dysfunction following ischemia. Brain tissues were assayed for lipid, DNA, and protein peroxidation products, mitochondrial enzyme activities, mitochondrial membrane potential, production of reactive oxygen species, and antioxidant activities. Aging was associated with declined mitochondrial function and antioxidant detoxification following ischemia, thereby inducing a deteriorated oxidative damage. Regional subanalyses demonstrated that, in accordance with infarct area, the pro-oxidant/antioxidant imbalance occurred more prominently in subcortical areas. Collectively, these findings suggest mitochondria-mediated oxidative damage may be involved in the age-related aggravated injury in subcortical areas. Mitochondrial protection could be a promising target for neuroprotective therapy, especially in the aged population.